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(54) MOUNT STRUCTURE FOR SEMICONDUCTOR CHIP FOR DRIVING DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve connection 
reliability by reducing a cross phenomenon by the 
reduction of input resistance and preventing a 
connection part from being broken by the reinforcement 
of an auxiliary substrate. 

SOLUTION: The mount structure consists of an FPC 5 
which has metal, wiring, a display panel substrate 1 
which has a display driving connection electrode, a 
semiconductor chip 7 which has an input projection 
electrode 8 and an output projection electrode 9 
adhered to the metal wiring 6 and display driving 
connection wiring with conductive adhesives 10 over 
both the FPC 5 and display panel substrate 1, and an 
auxiliary substrate 3 which is backed over both the FPC 
5 and display panel substrate 1 and reinforces the 
abutting parts of both. Then the auxiliary substrate 3 has 
an upper-stage part and a lower-stage part which are 
different in height because of a step; and the metal 
wiring 6 is adhered and fixed to the upper-stage part and 

the display driving connection electrode 2 is adhered and fixed to the lower stage part so that 
the both are almost in level with each other. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] A flexible printing substrate which has metal wiring A display-panel substrate 
which constitutes some display panels and has a display drive connection electrode in a 
periphery A semiconductor chip which has an input projection electrode and an output 
projection electrode which have been pasted up on said metal wiring and said display drive 
connection wiring with electroconductive glue ranging over both said flexible printing 
substrate and said display-panel substrate, respectively An auxiliary substrate with which it 
is backed ranging over both said flexible printing substrate and said display-panel substrate, 
and both contact section is reinforced It is the mounting structure of a semiconductor chip for 
a display-panel drive equipped with the above, and is characterized by carrying out the 
former at the upper case section, and said auxiliary substrate carrying out adhesion 
immobilization of the latter at the lower-berth section, respectively so that it may have the 
upper case section and the lower-berth section from which height differs with a level 
difference and said metal wiring and said display drive connection electrode may be mostly 
located in a line on the same plane. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mounting structure of the semiconductor 
chip by the COG method (Chip On Glass) which carries out direct continuation of the 
semiconductor chip to a display-panel substrate especially using a flexible printing substrate 
(the following, FPC, and publication) about the connection structure of display-panel 
substrates, such as a liquid crystal display, an electroluminescence (EL) display, and a light 
emitting diode (LED) display, and a semiconductor chip. 
[0002] 

[Description of the Prior Art] There is a method of mounting TCP (Tape Carrier Package) 
package ized by the TAB method (TapeAutomated Bonding) in a display-panel substrate as a 
conventional example which mounts the semiconductor chip to a display panel. Moreover, a 
semiconductor chip is connected to a direct presentation panel substrate by the COG method 
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(Chip On Glass), and there is structure of mounting FPC in the wiring on the display-panel 
substrate in connection with a power supply and an input signal. 

[0003] However, in connection between FPC and a display-panel substrate, when the 
connection pitch of 100 micrometers or less is required, the COG method in which 
semiconductor chip complete mounting is possible is used. Hereafter, the conventional COG 
method is explained using drawing 6 . Drawing 6 is the ** type enlarged view showing the 
cross- section configuration in the condition of having used the COG method and having 
connected a semiconductor chip 7 and FPC5 on the display-panel substrate 1. 
[0004] With plating or a vacuum deposition method, the metal of copper metallurgy is used 
and the input projection electrode 8 and the output projection electrode 9 are formed in a 
semiconductor chip 7. Next, the electroconductive glue 10 which mixed the electric conduction 
grain at the adhesives of an epoxy system is applied to the point of said input projection 
electrode 8 and the output projection electrode 9 with print processes or a dip method. The 
location of a semiconductor chip 7 and the display-panel substrate 1 is doubled using a 
binocular microscope after that, and the output projection electrode 9 and the input projection 
electrode 8 are connected to the display drive connection electrode 2 and the input connection 
electrode 21 which have been arranged to the display panel substrate 1 which consists of 
glass, respectively. Said display drive connection electrode 2 and the input connection 
electrode 21 consist of transparence electric conduction films, such as Indium Tin Oxide (the 
following, ITO, and publication). 

[0005] Furthermore it heat-treats and electroconductive glue 10 is stiffened. Thereby, 
electrical installation with good output projection electrode 9, display drive connection 
electrode 2 and input projection electrode 8, and input connection electrode 21 is obtained. It 
heat-treats by slushing into the crevice between a semiconductor chip 7 and the display-panel 
substrate 1 after that the insulating resin 11 which consists of organic system materials, such 
as an epoxy system, and insulating resin 11 is stiffened. Next, alignment of the metal wiring 6 
of FPC5 and the input connection electrode 21 of the display-panel substrate 1 is carried out, 
and the FPC connection and the metal wiring 6 which hit the periphery section of the input 
connection electrode 21 are connected using the different direction conductive liner sheet 
which mixed the electric conduction grain in the thermosetting resin sheet. 
[0006] Although the resistance of the metal wiring 6 of FPC5 mounted by the above method is 
small, since the input connection electrode 21 is formed for it by high ITO of resistance with 1 
ohm or less, input resistance will become dozens of ohms or more. Therefore, the supply 
voltage inputted into a semiconductor chip 7 is not stabilized, but supply voltage is changed 
with a display image, and it becomes easy to generate the cross talk phenomenon in which the 
display of those other than a display pattern is influenced. 

[0007] Then, in order to solve this problem, how to use electroconductive glue 10 and to paste 
up the input projection electrode 8 of a semiconductor device 7 and the metal wiring 6 of FPC5 
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directly can be considered. The example is explained using drawing 7 below. Alignment is 
performed for the metal wiring 6 on the display drive connection electrode 2 on the 
display-panel substrate 1 which consists of glass, and FPC5 using a binocular microscope, and 
the display-panel substrate 1 and FPC5 are pasted up through adhesives 4. Adhesives 4 may 
be thermosetting epoxy system adhesives etc., and either the shape of a liquid or a film has as 
them. A level difference is formed in the field of the display drive connection wiring 2 on the 
display-panel substrate 1, and the field of the metal wiring 6 on FPC5 at this time. 
[0008] Next, on a semiconductor chip 7, with plating etc., the metal of copper metallurgy is 
used and the input projection electrode 8 and the output projection electrode 19 are formed. 
The height of the output projection electrode 19 is made larger than the height of the input 
projection electrode 8 so that a level difference may be made to the input projection electrode 
8 and the output projection electrode 19 at this time. The value of this level difference is 
formed so that it may become the same as that of what applied the thickness of FPC5 which 
has the metal wiring 6, and the thickness of said adhesives. Next, the electroconductive glue 
10 which mixed the electric conduction grain at the adhesives of an epoxy system is applied to 
the point of the input projection electrode 8 and the output projection electrode 19 with print 
processes or a dip method. After that, using a binocular microscope, doubling is performed for 
the location of a semiconductor chip 7, the display drive connection electrode 2 arranged to 
the display-panel substrate 1, and the metal wiring 6 on FPC, and the output projection 
electrode 19 and the input projection electrode 8 are connected to the display drive connection 
electrode 2 and the metal wiring 6, respectively. Furthermore it heat-treats and 
electroconductive glue 10 is stiffened. Thereby, electrical installation with good output 
projection electrode 19, display drive connection electrode 2 and input projection electrode 8, 
and metal wiring 6 is obtained. 

[0009] According to the above method, input resistance is reduced by several ohms or less. 
Therefore, the supply voltage inputted into a semiconductor chip 7 will be stabilized, and the 
cross talk phenomenon of a display panel will be improved. However, the height of the input 
projection electrode 8 of a semiconductor chip 7 will become [ the height of the output 
projection electrode 19 ] very as high as 110* 130 micrometers so much at 5-20 micrometers. 
Although it is possible, processing of this output projection electrode 19 is not desirable if the 
method of application and mass-production nature of the stability as an electrode and 
electroconductive glue are taken into consideration. 

[0010] then, the height of an output projection electrode and the height of an input projection 
electrode - ** how to paste up the input projection electrode 8 and the metal wiring 6 
directly can be considered as the same. The example is explained using drawing 8 below. With 
plating or a vacuum deposition method, the metal of copper metallurgy is used and the input 
projection electrode 18 and the output projection electrode 9 are formed in a semiconductor 
chip 7. Next, the electroconductive glue 10 which mixed the electric conduction grain at the 
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adhesives of an epoxy system is applied to the point of said output projection electrode 9 with 
print processes or a dip method. Then, as the input projection electrode 18 comes out of the 
display drive connection electrode 2 of the display-panel substrate 1, and the output 
projection electrode 9 prepared in the semiconductor chip 7 to the exterior of the display-panel 
substrate 1 using a binocular microscope, alignment is performed using a binocular 
microscope. A semiconductor chip 7 is pressurized continuously and the display-panel 
substrate 1 is made to heat and harden electroconductive glue 10, where temporary 
connection is made. 

[0011] Next, it is made to heat and harden after pouring into the boundary region of the 
output projection electrode 9 of a semiconductor chip 7 the insulating resin 11 which consists 
of organic materials, such as an epoxy system and a rubber system. At this production process, 
it takes care that insulating resin 11 does not turn around the input projection electrode 18. 
Next, temporary adhesion of the different direction conductive sheet 12 is carried out at FPC5. 
Moreover, a semiconductor chip 7 performs alignment of the metal wiring 6 of FPC5, and the 
input projection electrode 18 of a semiconductor chip 7 in the downward condition. 
Thermocompression bonding of the different direction conductive sheet 12 is continuously 
carried out from the FPC5 side, and FPC5 and a semiconductor chip 7 are pasted up. The 
input projection electrode 18 is connected with the metal wiring 6 by this. Although 
illustration has not been carried out to the last, an epoxy system and rubber system resin are 
formed around FPC5 and a semiconductor chip 7, and each connection is protected. According 
to the above method, the height of the output projection electrode 9 can be set to 5-20 
micrometers. However, this mounting structure also has a fear of a connection being damaged, 
when external force is added in a manufacturing process and after completion, and it is not 
desirable in respect of mass-production nature. 
[0012] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is 
equipped with high connection reliability by reinforcing a connection so that it may not 
damage, even when direct continuation of metal wiring of FPC and the input projection 
electrode of a semiconductor chip is carried out when a semiconductor chip is mounted by the 
COG method to a display panel, and external force joins a display panel, and it is to offer the 
mounting structure of a semiconductor chip excellent in mass-production nature. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem 
mounting structure of a semiconductor chip for a display-panel drive of this invention A 
flexible printing substrate which has metal wiring, and a display-panel substrate which 
constitutes some display panels and has a display drive connection electrode in a periphery, A 
semiconductor chip which has an input projection electrode and an output projection electrode 
which have been pasted up on said metal wiring and said display drive connection wiring with 
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electroconductive glue ranging over both said flexible printing substrate and said 
display-panel substrate, respectively, It is the mounting structure which consists of an 
auxiliary substrate with which it is backed ranging over both said flexible printing substrate 
and said display-panel substrate, and both contact section is reinforced. It is characterized by 
carrying out the former at the upper case section, and said auxiliary substrate carrying out 
adhesion immobilization of the latter at the lower-berth section, respectively so that it may 
have the upper case section and the lower-berth section from which height differs with a level 
difference and said metal wiring and said display drive connection electrode may be mostly 
located in a line on the same plane. 
[0014] 

[Function] The display-panel substrate which has a display drive connection electrode is 
pasted up on the lower-berth section of an auxiliary substrate which has the level difference 
which consists of the upper case section and the lower-berth section, and FPC which has 
metal wiring in the upper case section next is pasted up. At this time, the level difference of 
an auxiliary substrate is set as the same value as the difference of the thickness of a 
display-panel substrate, and the thickness of FPC so that a display drive connection electrode 
and metal wiring may be mostly located in a line on the same plane. Next, ranging over both 
FPC and display-panel substrate, the input projection electrode and output projection 
electrode on a semiconductor chip are connected to metal wiring and display drive connection 
wiring with electroconductive glue, respectively. Consequently, a cross talk phenomenon can 
be suppressed by direct continuation of metal wiring and the input projection electrode being 
carried out through electroconductive glue, they making small input connection resistance to 
a semiconductor chip, and stabilizing the supply voltage to input. Furthermore, an auxiliary 
substrate backs ranging over both FPC and display-panel substrate, and has the mounting 
structure of reinforcing each connection of metal wiring, an input projection electrode, and a 
display drive connection wiring and an output projection electrode, consequently, mounting of 
a semiconductor chip - it becomes possible in process to be able to prevent failure of a 
connection also to the external force accidentally added after completion, and to raise 
connection reliability. 
[0015] 

[Example] The example of this invention is explained based on a drawing. Drawing 1 is the ** 
type enlarged view showing the cross-section configuration of the mounting structure of the 
semiconductor chip of the example of this invention. Drawing 2 is the ** type enlarged view 
showing the cross-section configuration of the auxiliary substrate in the example of this 
invention. Drawing 3 and drawing 4 are the ** type enlarged views showing the cross-section 
configuration of the middle production process of the mounting method of the semiconductor 
chip of the example of this invention. Drawing 5 is the ** type enlarged view showing the 
shape of a plan type of the mounting structure of the semiconductor chip of the example of 
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this invention. 

[0016] The mounting structure of the semiconductor chip in a liquid crystal display is 
explained as an example about the example of this invention below. The auxiliary substrate 3 
shown in drawing 2 consists of a thermosetting epoxy resin, carries out fabrication using 
metal mold, and has the upper case section 31 and the lower-berth section 32. Next, as shown 
in drawing 3 , it consisted of glass, and pressurizing the display-panel substrate 1 which has 
arranged the display drive connection electrode 2 to the periphery with a heat tool through 
adhesives 4 at the lower-berth section 32 of the auxiliary substrate 3, it heated at 80-120 
degrees C, adhesives 4 were stiffened, and it pasted up. The above-mentioned display drive 
connection electrode 2 consists of transparence electric conduction films, such as ITO. 
[0017] next, the display-panel substrate 1 pasted up on the lower-berth section 32 of the 
auxiliary substrate 3 as shown in drawing 5 --**-- alignment is performed to FPC5 using the 
alignment mark 15 prepared, respectively. Pressurizing FPC5 with a heat tool through 
adhesives 4 at the upper case section 31 of the auxiliary substrate 3, as continuously shown in 
drawing 4 , it heats at 80-120 degrees C, adhesives 4 are stiffened, and it pastes up. The level 
difference 33 is formed between the upper case section 31 of the auxiliary substrate 3, and the 
lower-berth section 32 so that the display drive connection electrode 2 and the metal wiring 6 
may be mostly located in a line on the same plane in this condition. Although what is 
necessary is just to make magnitude of a level difference 33 equal to a display panel 1 and the 
difference of the thickness of FPC5, since it can adjust by the thickness of adhesives 4, it is not 
necessary to make it strictly equal to the difference of both thickness. 

[0018] If it is made for a heat tool to also hit the display drive connection electrode 2 of the 
display-panel substrate 1 when using a heat tool furthermore, it will become easy to arrange 
the height of the metal wiring 6 of FPC5 and the display drive connection electrode 2 of the 
display-panel substrate 1. Moreover, there should just be 0.1mm - 5mm of width of face sizes 
of the upper case section 31 of the auxiliary substrate 3 at least that what is necessary is just 
more greatly than the width of face of the input projection electrode 8 on a semiconductor chip 
7. Moreover, there should just be 0.1mm - 5mm of widthof-face sizes of the lower-berth 
section 32 of the auxiliary substrate 3 that are larger than the width of face of the output 
projection electrode 9 on a semiconductor chip 7 at least, and what is necessary is just the 
magnitude which is not applied to the display-panel configuration section. 
[0019] When liquefied, adhesives 4 are supplied to the upper case section 31 of the auxiliary 
substrate 3, and the lower-berth section 32 of the auxiliary substrate 3 by the dispenser, and, 
in the case of film glue 4, are cut down and stuck on the magnitude corresponding to each. 
Anyway, adhesives 4 may be formed on the auxiliary substrate 3, or may be formed in the 
FPC5 and display-panel substrate 1 side, or whichever is sufficient as them, moreover, the 
PURASSU tic bead with which, as for adhesives 4, the particle size for adhesion thickness 
adjustment was less than [ double sign 10% ] equal to resin, such as epoxy, and glass fiber - 5 
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- 30wt% - it is desirable to use what was mixed. It becomes easy for this to control the 
thickness of adhesives 4. 

[0020] Next, with plating or a vacuum deposition method, the metal of copper metallurgy is 
used and the input projection electrode 8 and the output projection electrode 9 are formed in a 
semiconductor chip 7. The configurations of this input projection electrode 8 and the output 
projection electrode 9 have a desirable round shape with a diameter of 50 200 micrometers. 
Next, a constant rate is applied to the point of said input projection electrode 8 and the output 
projection electrode 9 for the electroconductive glue 10 which mixed the electric conduction 
grain at the adhesives of an epoxy system with print processes or a dip method. Then, as 
shown in drawing 5 , doubling is performed for the location of a semiconductor chip 7, the 
display drive connection electrode 2 arranged to the display-panel substrate 1, and the metal 
wiring 6 on FPC using a binocular microscope, and as shown in drawing 1 , the output 
projection electrode 9 and the input projection electrode 8 are connected to the display drive 
connection electrode 2 and the metal wiring 6, respectively. It heat-treated at the temperature 
of 50*150 degrees C after this, and electroconductive glue 10 was stiffened. Thereby, electrical 
installation with good output projection electrode 9, display drive connection electrode 2 and 
input projection electrode 8, and metal wiring 6 was obtained. Finally the boundary region of 
FPC5, a semiconductor chip 7, and the display-panel substrate 1 is filled up with the 
insulating resin 11 which consists of organic materials, such as an epoxy system and a rubber 
system, and heat hardening of the insulating resin 11 is carried out after that. 
[0021] In mounting of the simple matrix method liquid crystal panel whose screen size is 4 
inches of vertical angles, as a result of connecting the semiconductor chip for signal electrodes 
by the COG method and connecting the semiconductor chip for scan electrodes with the 
mounting structure of this invention, the good display image with few cross talks was 
obtained, and the phenomenon which a connection damages during mounting and after 
completion was not generated. 

[0022] In explanation of the example of this invention, although the example which used the 
thermosetting epoxy resin explained the material of the auxiliary substrate 3, if it has 
moderate rigidity and there is thermal resistance of 200 degrees C or more, it can be chosen 
as freedom, such as a metal, a ceramic, and plastics. Moreover, although the example which 
used electroconductive glue explained the mounting structure of a semiconductor chip in 
explanation of the example of this invention, the same result was obtained, even if it used the 
photoresist, the different direction conductive liner sheet, and the conductive bead and 
connected the input projection electrode 8 of a semiconductor chip 7 and an output projection 
electrode, the display drive connection electrode 2 of the display-panel substrate 1, and the 
metal wiring 6 of FPC5 instead of electroconductive glue, respectively. In addition, when a 
photoresist is used, the insulating resin 11 shown in drawing 1 becomes unnecessary. 
Moreover, in drawing 3 , after the image display portion of a liquid crystal display panel 
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completes adhesion with the lower-berth section 32 of the auxiliary substrate 3, and the 
display-panel substrate 1, it is carrying out, but in the production process before the image 
display portion of a liquid crystal display panel is completed, after forming the display drive 
connection electrode 2 in the display-panel substrate 1, the lower-berth section 32 of the 
auxiliary substrate 3 may be pasted. 
[0023] 

[Effect of the Invention] As stated above, the input resistance to a semiconductor chip can be 
connected by several ohms or less, making connection of display drive connection wiring of the 
output projection electrode of a semiconductor chip and a display-panel substrate which is the 
feature of the COG method by high density according to this invention, and when input power 
voltage is stabilized, the cross talk phenomenon of a display can be reduced, furthermore an 
auxiliary substrate reinforces a connection mounting of a semiconductor chip - failure of a 
connection can be prevented also to in process or the external force accidentally added after 
completion, and connection reliability can be raised. 
[Brief Description of the Drawings] 

[Drawing l] It is the ** type enlarged view showing the cross- section configuration of the 
mounting structure of the semiconductor chip in the example of this invention. 
[Drawing 2] It is the ** type enlarged view showing the cross-section configuration of the 
auxiliary substrate in the example of this invention. 

[Drawing 3l It is the ** type enlarged view showing the cross-section configuration of the 
mounting structure for explaining the connection production process in the example of this 
invention. 

[Drawing 41 It is the ** type enlarged view showing the cross- section configuration of the 
mounting structure for explaining the connection production process in the example of this 
invention. 

[Drawing 51 It is the ** type enlarged view showing the shape of a plan type of the mounting 
structure of the semiconductor chip in the example of this invention. 

[Drawing 6l It is the ** type enlarged view showing the cross- section configuration of the 

mounting structure of the semiconductor chip in the conventional example. 

[Drawing 71 It is the ** type enlarged view showing the cross-section configuration of the 

mounting structure of the semiconductor chip in the conventional example. 

[Drawing 81 It is the ** type enlarged view showing the cross- section configuration of the 

mounting structure of the semiconductor chip in the conventional example. 

[Description of Notations] 

1 Display-Panel Substrate 

2 Display Drive Connection Electrode 

3 Auxiliary Substrate 

4 Adhesives 
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5 Flexible Printing Substrate 

6 Metal Wiring 

7 Semiconductor Chip 

8 Input Projection Electrode 

9 Output Projection Electrode 

10 Electroconductive Glue 

11 Insulating Resin 

12 Different Direction Conductive Liner Sheet 
15 Alignment Mark 

18 Input Projection Electrode 

19 Output Projection Electrode 

20 Display Panel 

21 Input Connection Electrode 

31 Upper Case Section 

32 Lower-Berth Section 

33 Level Difference 
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